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TITLE 

APPARATUS AND METHOD FOR CONNECTING BASE MODULE AND 
FUNCTION-EXTENDING MODULE IN AV SYSTEM 

CLAIM OF PRIORITY 
[0001 1 This application makes reference to, incorporates the same herein, and claims all benefits 
accruing under 35 U.S.C. §119 from my two applications {ox APPARATUS AND METHOD FOR 
CONNECTING MODULES IN MODULAR TELEVISION APPARATUS filed in the Korean 
Industrial Property Office on 19 September 2000 and there duly assigned Serial No. 2000-54995, 
and APPARATUS AND METHOD FOR CONNECTING BASE MODULE AND FUNCTION- 
EXTENDING MODULE IN A V SYSTEM filed in the Korean Industrial Property Office on 1 9 July 
2001 and there duly assigned Serial No. 2001-43503. 

BACKGROUND OF THE INVENTION 
Technical Field 

[0002 1 The present invention relates to an audio/video (AV) system and, more particularly, to an 
apparatus and method for connecting a base module and a function-extending module installed in 
the AV system that reproduces various AV source data. 
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Related Art 

[0003] Digital ground wave broadcasting has already begun in some countries and is being 
prepared in some countries. To keep pace with this trend, consumer electronics product 
manufacturers are producing a large variety of digital media products, including digital television 
capable of receiving digital broadcasting, digital versatile disc (DVD) players and digital camcorders 
capable of recording and reproducing digital broadcasting. Therefore, it is not easy for consumers 
to obtain information regarding various products. 

[0004] As various digital media apparatuses particularly related to the digital TV market are being 
disclosed, potential consumers are being confused. New specifications are being developed at such 
a fast rate that digital TVs are becoming more complicated and new products are quickly becoming 
obsolete. 

[0005] New digital media products, such as digital broadcast receiving apparatuses, satellite 
broadcast receiving apparatuses, DVD players, hard disc drives, and Internet access apparatuses, are 
being designed in such a way as to increase the number of manipulation methods a user has to learn 
and the number of remote controllers which must be used. In addition, a user has to pay a lot of 
money to buy digital media products. Also, the digital media products take up a large amount of 
space in a house, and each digital media product needs a power line for operation. In order to 
operate a product, such as a DVD player, which reproduces scenes displayed on a digital TV, the 
product should be connected to a digital TV using an electric cable. 

[0006] As a solution to these problems, the applicant has already filed an application disclosing 
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an AV system, including a base module capable of receiving and reproducing various AV source 
data from at least one function-extending module. According to the above AV system, it is possible 
to realize various digital media functions such as those of a DVD player and an MP3 player through 
a selected function-extending module. However, despite this advantage, the AV system can still be 
inconvenient to use if the connection of the previously installed function-extending module(s) and 
a base module must be newly set up whenever a new function-extending module is added. 

SUMMARY OF THE INVENTION 
[0007] To solve the above problems, a first object of the present invention is to provide an 
apparatus requiring no additional installation for connection when a function-extending module is 
inserted into a module rack to be connected to a base module, and a method therefor. 
[0008] A second object of the present invention is to provide an apparatus and method for 
inserting a function-extending module into a module rack in daisy-chain fashion regardless of the 
installation position or order when the function-extending module and the base module are connected 
to each other by an IEEE 1394 interface. 

[0009] Accordingly, to achieve the first object, there is provided an apparatus for connecting a 
function-extending module, which is detachably inserted into a module rack, to a base module 
capable of reproducing audio/video (AV) data to be communicated between the function-extending 
module and the base module. The apparatus includes a detecting unit for detecting the installation 
of the function-extending module in the module rack, a switching unit for connecting the base 
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module and the function-extending module (or function-extending modules), and one function- 
extending module and another function-extending module, and a control unit for controlling the 
switching unit so that the function-extending module is connected to the base module in a daisy- 
chain fashion according to a detection signal of the detecting unit. 

[0010] In this regard, the base module includes an IEEE 1 394 port and the function-extending 
modules include first and second IEEE 1394 ports. 

[0011] The switching unit preferably includes a first switching part for selectively connecting the 
IEEE 1394 port included in the base module and one of the first IEEE 1394 ports of at least one 
function-extending module, and a second switching part for selectively connecting one of the second 
IEEE 1394 ports of at least one function-extending module and one of the IEEE 1394 ports of the 
other function-extending modules. 

[0012] To achieve the second object, there is provided a method for connecting a function- 
extending module, which is detachably inserted into the module rack, to a base module capable of 
reproducing audio/video (AV) data to be communicated. The method includes the steps of: (a) 
detecting whether the function-extending module is inserted into the module rack, and (b) connecting 
the detected function-extending module to the installed function-extending module in a daisy-chain 
fashion with regard to the base module. 

[0013] It is preferable that step (b) include checking for the presence of the previously installed 
function-extending module, and connecting the base module to the newly installed function- 
extending module when the previously installed function-extending module does not exist. 
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[0014] It is further preferable that step (b) include checking for the presence of the previously 
installed function-extending module, and connecting the previously installed function-extending 
module to the newly installed function-extending module when there is only one previously installed 
function-extending module, and detachably connecting the newly installed function-extending 
module to the base module. 

[0015] It is also preferable that step (b) include checking for the presence of the previously 
installed function-extending module, and connecting the newly installed function-extending module 
to the function-extending module, which constitutes the last node of the daisy chain of the previously 
installed function-extending modules, when the number of previously installed function-extending 
modules is two or more, and connecting the newly installed function-extending module to the base 
module. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] The above objects and advantages of the present invention will become more apparent 
from the following detailed description of a preferred embodiment thereof with reference to the 
attached drawings in which: 

[0017] FIGS. 1 A thru 1 C are views showing an external appearance of a modular television as a 
preferred embodiment of an audio/video (A/V) system according to the present invention; 
[0018] FIGS. 2 and 3 are diagrams used to explain hardware-connection structures of a base 
module and a function-extending module; 
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[0019] FIG. 4 is a block diagram of the base module and the function-extending module; 
[0020] FIG. 5 is a diagram of communications protocol according to OSI reference models and 
TCP/IP hierarchical structures adopting the base module and the function-extending module 
according to a preferred embodiment of the present invention for communications based on a client- 
server model; 

|0021] FIG. 6 is a flowchart illustrating a process in which AV data is reproduced through the 

base module and the function-extending module; 

[0022] FIG. 7 is a diagram showing an example of a main page; 

[0023] FIG. 8 is a block diagram of a connection device as a preferred embodiment of the present 
invention; 

[0024] FIG. 9 is a diagram showing an example of a circuit structure shown in FIG. 8; and 
[0025| FIG. 10 is a flowchart illustrating a method of connecting the base module and the 
function-extending module as a preferred embodiment of the present invention in an AV system. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0026] Hereinafter, the present invention will be described in detail by explaining a preferred 
embodiment of the present invention with reference to the attached drawings. Like reference 
numerals in the drawings denote like members. 

[0027] FIGS. 1 A and 1C are views of an external appearance of a modular television system as 
a preferred embodiment of an A/V system according to the present invention, while FIG. 1 B is a plan 
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view of the function-extending modules of FIG. 1A. Referring to FIG. 1 A, a modular TV system 
1 0 has a display device 1 8 supported by a TV stand 1 4. The display device 1 8 may be a cathode-ray 
tube (CRT), a ferroelectric LCD (FLCD), a field emission display (FED), or a plasma display panel 
(PDP). A module rack 1 6 is installed at the center of the TV stand 1 4 under the display device 1 8, 
and speakers (not shown) are installed to the right and left of the module rack 16. 
[0028] The module rack 1 6 has a plurality of module-inserting holes to which function-extending 
modules 1 7 are detachably attached. FIG. 1 A shows that the module-inserting holes are formed in 
a horizontal line so that a plurality of function-extending modules 17 can be inserted in a row, 
whereas FIG. 1C shows that the module-inserting holes are formed in a vertical line. At least one 
function-extending module 17 can be inserted into the module rack 16. 

[0029] Function-extending modules 1 7 are for extending the functions of the modular TV system 
10. For example, if a user buys a DVD module, which is an example of a function-extending 
module, and installs the DVD module in the module rack 1 6, the modular TV system will have a 
DVD player function. 

[0030] A base module (not shown) is installed at the back of the module rack 16. The base 
module communicates control commands with the function-extending modules 1 7 in a client-server 
fashion. That is, the base module receives control information from the function-extending modules 
17 inserted into the module rack 16, and outputs and displays the received control information on 
the display device 18. If a user input corresponding to the displayed control information is received, 
the base module sends the user input to a corresponding one of the function-extending modules 1 7. 
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The function-extending module 1 7 sends A/V data corresponding to the received user input to the 
base module. The base module processes the received A/V data, and then outputs the A/V data to 
the display device 1 8 and/or the speakers (not shown). 

[0031] The function-extending modules 1 7 store control information for controlling themselves. 
When the function-extending modules 1 7 are inserted to the module rack 1 6, the control information 
is sent to the base module. Thereafter, the base module transmits a control order to the 
corresponding one of the function-extending modules 1 7 based on the received control information. 
For example, the function-extending modules 1 7 store an index page containing control information 
for controlling themselves, and the base module has a browser for selecting the function-extending 
modules 17. The browser displays for the user a main page in which selection information for at 
least one of the function-extending modules 17 is contained. The browser requests an index page 
from a function-extending module 1 7 selected by the user through the main page, and displays the 
index page to the user. If the user inputs a control command through the displayed index page, the 
browser sends the control command again to the function-extending module 17. 
[0032] FIGS. 2 and 3 are diagrams used to explain hardware connection structures of a base 
module and function-extending modules. 

[0033] Referring to FIG. 2, the base module 100 has a plurality of ports 110 for module 
connection. Each port 110 contains two communications ports 112 and 114 and one power 
connection port 1 1 6. The two communications ports 1 1 2 and 1 1 4 and the power connection port 1 1 6 
are designed so that each function-extending module can be easily inserted and connected into a 
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module-inserting hole (not shown) of the module rack 16. 

[0034] Referring to FIG. 3, a function-extending module 200 also has two communications ports 
292 and 294 and one power connection port 296. The function-extending module 200 is in the form 
of a casing, and the communications ports 292 and 294 and power connection port 296 are formed 
so as to protrude from the casing. Therefore, if the function-extending module 200 is inserted into 
a module-inserting hole formed in the module rack 16, the corresponding ports 1 12, 1 14, 1 16 and 
292, 294, 296 contact each other, and the base module 1 00 and the function-extending module 200 
are electrically connected. Also, if a plurality of function-extending modules 200 is inserted into the 
module rack 16, the function-extending modules 200 are connected to the base module 100 in a 
daisy-chain fashion regardless of the insertion order and position. In this case, communications ports 
1 12 and 1 14 of the base module 100 and communications ports 292 and 294 of the function- 
extending module 200 are electrically connected to their own communications interface units 101 
and 20 1 , respectively. 

[0035] FIG. 4 is a block diagram of the base module 1 00 and the function-extending modules 200. 
Referring to FIG. 4, the base module 100 has a communications interface unit 101, a signal 
processing unit 1 1 0, a video processing unit 1 04, an audio processing unit 105, a user input unit 1 06, 
a memory unit 107, and a control unit 108. 

[0036] The memory unit 1 07 includes a random access memory (RAM), a read-only memory 
(ROM), and a flash memory depending on the embodiment of the present invention. The RAM is 
used as a buffer for processing image data which forms a main page to be explained later, the ROM 
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includes a browser used for searching for a function-extending module 200 and an automatic 
connection program code for automatically connecting a module, which is needed in realizing the 
present invention, and the flash memory stores the Internet protocol (IP) address of the function- 
extending module 200. 

[0037] The control unit 108 receives an IP address from the function-extending module 200 
installed in the module rack 16, and operates the browser included in the memory 107, thereby 
enabling communication between the function-extending module 200 and a client-server through 
the communication interface unit 101. Also, the control unit 108 allows the function-extending 
module 200 to be connected with base module 1 00 in a daisy chain fashion according to the module 
automatic connection program included in the memory 107 as explained later. 
[0038] The user input unit 1 06 receives user inputs, which are input through a command key (not 
shown) or a remote controller 15, and sends the user inputs to the control unit 108. The 
communications interface unit 101 carries on data communication with outside sources. In the 
signal processing unit 110, the A/V data, which is received through the communications interface 
unit 1 0 1 , is divided into video data and audio data, and is processed. Then, the video data and audio 
data are outputted to the video processing unit 104 and the audio processing unit 105, respectively. 
The video processing unit 1 04 processes the video data output from the signal processing unit 1 1 0, 
and sends the video data to the display device 1 8. The audio processing unit 1 05 processes the audio 
data outputted from the signal processing unit 1 10, and sends the audio data to a speaker 12. 
[0039] The function-extending module 200 has a communications interface unit 201, a signal 
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processing unit 203, a memory unit 204, and a control unit 205. The communications interface unit 
201 communicates with the base module 100. The memory unit 204 stores an IP address assigned 
to the function-extending module 200, an index page, and a function-performing program needed 
to perform a function given to the function-extending module 200, and, when necessary, source A/V 
data. The signal processing unit 203 signal processes source A/V data and outputs the processed 
A/V data to the communications interface unit 201 . The control unit 205 provides the IP address 
and index page to the base module 100, and responds to a user input, which is received by the base 
module 1 00, so that the corresponding processed A/V data can be sent to the base module 1 00. Also, 
when necessary, the control unit 205 sends an install program, which the base module 100 requires 
to control the function-extending module 200, to the base module 100. 

[0040] The source A/V data is data that is requested by the user, and is provided to the function- 
extending module 200 from an external source or is stored in the memory 204 of the function- 
extending module 200. The type of source A/V data depends on the function of the function- 
extending module 200. If the function-extending module 200 is a DVD module for performing a 
DVD player function, the source A/V data is A/V data recorded on the DVD. If the function- 
extending module 200 is a hard disk drive (HDD) module, the source A/V data is predetermined data 
recorded on a hard disk. 

[0041] The signal processing unit 203 processes signals appropriately depending on the 
characteristics of the source A/V data. For example, if the function-extending module 200 is a cable 
broadcast receiving module for receiving a cable broadcast signal, the signal processing unit 203 
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demodulates and decodes a cable broadcast signal received through a tuner. If the function- 
extending module 200 is a DVD module, the signal processing unit 203 decodes data read from a 
DVD and provides the decoded data to the communications interface unit 201, or encodes data 
provided by other function-extending modules and records the encoded data on the DVD. 
[0042] The memory unit 204 has a RAM, a ROM, and a flash memory as does the memory unit 
107 of the base module 100. The RAM may be used as a buffer. The ROM stores an application 
program so that the function-extending module 200 can operate as a server for the browser in the 
base module 100. In particular, the ROM stores an index page that is needed by the function- 
extending module 200 operating as a server to the base module 100. The flash memory stores an 
IP address assigned to the function-extending module 200. 

[0043] If the function-extending module 200 communicates an MPEG transport stream with the 
base module 100, the signal processing unit 203 has a transport stream processing part which 
multiplexes or demultiplexes the MPEG transport stream. If the communications interface unit 20 1 
is implemented as an IEEE 1394 interface unit, the communications interface unit 201 sends and 
receives an MPEG transport stream, a state signal or a control signal, which are sent according to 
the IEEE 1394 protocol. 

[0044] FIG. 5 is a diagram of communications protocol according to OSI reference models and 
TCP/IP hierarchical structures adopted in the base module 100 and the function-extending module 
200 as a preferred embodiment of the present invention for communications based on a client-server 
model. Referring to FIG. 5, a graphical user interface (GUI) is adopted for user control in the 
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application layer, and the base module 100 and the function-extending module 200 communicate 
with each other in a client-server fashion based on a hypertext transfer protocol (HTTP). In the 
transport layer, packet communications are based on TCP/IP (ARP), and the physical layer and the 
data link layer (OSI reference model) are based on the IEEE 1394 protocol. However, a protocol 
adopted in each layer may change in various ways according to necessity. 

[00451 FIG. 6 is a flowchart illustrating how AV data is reproduced through the base module 1 00 
and the function-extending module 200. Referring to FIG. 6, if an AV system is turned on (step 
601), the base module 100, which is a client, checks if the function-extending module 200, which 
is a server, is inserted into the module rack 16 (step 602). 

[0046] The inserted function-extending module 200 sends an index page to the base module 100, 
and the provided index page is installed in the base module (step 603). At this time, an IP address 
and the index page are transmitted by the function-extending module 200, and are then stored by the 
base module 100. 

[0047] When a user is not operating a browser (step 604), the process ends, but if the user operates 
a browser included in the base module 100 (step 604), a main page is displayed (step 605), and the 
main page is shown in FIG. 7. In the main page, icons indicating the various function-extending 
modules 200 described above (e.g., Ml thru M8) are displayed. In the latter regard, Ml denotes a 
digital broadcast receiving module, M2 denotes a digital satellite broadcast receiving module, M3 
denotes a cable broadcast receiving module, M4 denotes an internet access module, M5 denotes a 
DVD module, M6 denotes a hard disc drive module, M7 denotes a MP3 module, and M8 denotes 
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a D-VCR module. An icon displayed on the main page is either transmitted from each function- 
extending module 200 to be displayed, or is stored in the base module 1 00 and then displayed in the 
main page. If the main page is formed so that an icon is to be transmitted from each function- 
extending module 200 by a browser in the base module 100, the manufacturer of the function- 
extending modules 200 may load various icons in the function-extending modules 200 so that icons 
displayed in the main page can change in various ways. 

[0048] If the user selects one of the function-extending modules 200 displayed on the main page 
(step 606), a browser stored in the base module 100 calls the index page corresponding to the 
function-extending module 200 to be displayed (step 607). At this point, the index page can be 
called directly from the corresponding module 200 in step 607 without performing step 603. 
[0049] The GUI is indicated in the displayed index page. When an icon which performs a 
specified function is selected (step 608), a control command related to the selected icon (which is 
input by a user) is transferred to the corresponding function-extending module 200 (step 609). As 
a result, an operation corresponding to the transferred control command is performed in the function- 
extending module 200. For instance, when specific content and an icon related to a reproduction 
order are selected from the index page of the corresponding function-extending module 200, the title 
of the selected content and a reproduction control command are transferred to the corresponding 
function-extending module 200. Then, the corresponding function-extending module 200 reads the 
selected content and sends it to the base module 100. Finally, the base module 100 processes data 
received from the corresponding function-extending module 200 and outputs the same (step 610). 
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[0050] FIG. 8 is a block diagram used to explain a structure for connecting the base module 1 00 
and a function-extending module 200 as a preferred embodiment of the present invention. Referring 
to FIG. 8, the connection device according to the present invention is formed as a single body with 
the base module 1 00. Specifically, the connection unit can be installed in the control unit 1 08 of the 
base module 100 and the communication interface unit 101. Therefore, it includes the control unit 
108, an IEEE 1394 module 1 1 1, a switching unit 1 12 and n detecting units 1 13. 
[0051 J Each of the n detecting units 1 13 detects whether the corresponding function-extending 
module 200 is attached to the module rack 16, and informs the control unit 108 of the result. As the 
above-described module automation connection program operates and the function-extending 
module 200 is inserted into the module rack 1 6, the control unit 1 08 controls the switching unit 1 1 2 
so that the inserted function-extending module 200 and the base module 1 00 are connected with each 
other in a daisy chain fashion. The switching unit 1 12 switches each connection node according to 
a control signal from the control unit 108, so that the IEEE 1394 module 1 1 1 is connected to the 
inserted function-extending module 200 in a daisy chain fashion. 

[0052] FIG. 9 is a diagram of an example of the circuit structure shown in FIG. 8. Referring to 
FIG. 9, the n detecting units 1 13 (DTI, DT2, DT3, DT4, DTri) send to the control unit 108 
detecting signals Dl, D2,...,Dn indicating whether the function-extending modules 200 (FM1,FM2, 
FM3, FM4, FMri) are inserted in the module rack 16. 

[0053 ] The switching unit 1 1 2 includes a first switching part MUX0 and a second switching part. 
The second switching part includes n switching devices MUX], MUX2, MUX3, MUX4, ...,MUXn. 
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[0054] The IEEE 1 394 module 1 1 l is connected to the first switching part MUXO. In response to 
a control signal SO from the control unit 1 08, the first switching part MUXO selectively connects a 
port installed in the base module 100 as a client to one of a plurality of first IEEE 1394 ports Ul, 
U2, ...,Un of the function-extending module 200 (FM1, FM2, FM3, FM4, ...,FMn) as a server. The 
n switching devices MUXI MUX2, MUX3, MUX4,...,MUXn, which are installed in the second 
switching part, correspond to the function-extending modules FMI, FM2, FM3, FM4,...,FMn, 
respectively. A common port of each of the switching devices MUXi is connected to second IEEE 
1 394 ports PI, P2 f P3, P4, ...,Pn of the function-extending module FMi ( 1 < i < n, n is an integer). 
Except for the /th selection port, the remaining n-1 selection ports installed in each of the switching 
devices MUXi are each connected to the first IEEE 1394 ports Ul 9 ...,Ui-l, Ui+l,...,Un of the 
corresponding function-extending modulesFM/, ... ,FM-7, FMi+1, ...,FMn. Each switching device 
MUXi connects the common port to one of the selection ports in response to a control signal 5/ 
generated by the control unit 108. 

[0055] FIG. 10 is a flowchart used to explain a method of connecting the function-extending 
module 200 and the base module 100 as a preferred embodiment of the present invention in an AV 
system. Referring to FIG. 1 0, the function-extending moduleFM/ is inserted into a module-inserting 
hole of the module rack 1 6 regardless of installation position and order. Then, the module automatic 
connection program is operated by the control unit 108 so that the previously installed function- 
extending module FM is connected to the newly installed function-extending module FMi in a daisy- 
chain fashion. 
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[0056] Specifically, the control unit 1 08 receives a detection signal Di from a detecting unit DTi 
and confirms the installation of the new function-extending module FMi in the module rack 1 6 (step 
1001). Once the confirmation is completed, the control unit 108 checks for the presence of the 
previously installed function-extending module FM(step 1 002). If there is no previously installed 
function-extending module, the control unit 108 sends a control signal SO to the first switching part 
MUX0. Then, the first switching part MUX0 connects the port Ui of the newly installed function- 
extending module FMi to a port CC of the IEEE 1394 interface module 1 1 1 of the base module 100 
(step 1 003). On the contrary, if there is a previously installed function-extending module, the control 
unit 1 08 connects the port Ui of the newly installed function-extending module FMi and a port P of 
the function-extending module FM, which constitutes the last node of the daisy chain of the 
previously installed function-extending module. 

[0057] In the event that there is only one previously installed function-extending module 200 and 
it is indicated as FMI, the control unit 108 sends a control signal SI to the switching device MUX1 
included in the second switching part when the function-extending module FMi is installed. Then, 
the switching device MUX 1 connects the common port to the z'th selection port. At this time, the port 
PI of the function-extending module FMI and the port Pi of the function-extending module FMi are 
connected with each other through the switching device MUX1 included in the second switching 
part, so that the function-extending modules FM and FMi are connected with each other in a daisy- 
chain fashion (step 1004). 

[0058| On the other hand, in the event that there are two previously installed function-extending 
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modules 200, indicated as FMI and FM2, the control unit 108 sends a control signal S2 to the 
switching device MUX2 included in the second switching part when the function-extending module 
FMi is newly installed. Then, the switching device MUX2 connects the common port to the /th 
selection port. At this point, the port P2 of the function-extending module FM2 and the port Pi of 
the function-extending module FMi are connected with each other through the switching device 
MUX2 included in the second switching part, so that the function-extending modules FM1.FM2 and 
FMi are connected with one another in a daisy-chain fashion (step 1004). 

[0059] Under the above-described condition, if the function-extending moduleFM2 is detached 
from the module rack 16, the control unit 108 sends the control signal SI to the switching device 
MUX1 to connect the common port of the switching device MUX1 of the second switching part and 
the /th selection port rather than the second selection port. As a result, it is possible to maintain the 
connection of the function-extending modules FMI and FMi in a daisy-chain fashion. Further, when 
the function-extending module FMI is detached from the module rack 1 6, the control unit 1 08 sends 
the control signal SO to the first switching part MUX0 so that the first switching part MUX0 is 
switched from the first selection port to the /th selection port. Therefore, it is possible to keep the 
connection of the function-extending modules FM2 and FMi in a daisy-chain fashion 
[0060] As described above, the present invention provides an apparatus and method for installing 
the function-extending module to be connected to the base module in the module rack. The 
apparatus and method have an advantage in that any additional setup is not needed when connecting 
the function-extending module and the base module. Further, if the function-extending module is 
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connected to the base module by an IEEE 1394 interface, the function-extending module can be 
automatically connected to the base module in a daisy-chain fashion independently relative to the 
installation position and order in the module rack. 

[0061] While the present invention has been particularly shown and described with reference to 
preferred embodiments thereof, it will be understood by those skilled in the art that various changes 
in form and detail may be made without departing from the spirit and scope of the invention as 
defined by the appended claims. 
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